Abstract
Introduction
Practitioners' struggles in implementing ICT in the classroom often go unnoticed and un-rewarded. Yet policy makers and school administrators continually ask whether web-based learning can effectively contribute real added value to primary school teaching and learning as we know it today? Advocates believe that technology can facilitate new models of teaching and learning. Opponents would argue that the technological revolution in educational computing has failed to realize the claims made over the last decades and that fundamentally there has been no clear evidence on whether information and communications technology (ICT) has made any significant impact in schools.
In Hong Kong, since the announcement of the FiveYear Information Technology Strategy [1] , there is no doubt, that this, coupled with the recent education reform agenda calls for fundamental changes in teaching practices on the part of all teachers. In some ways the introduction of ICT in this climate only adds another level of compilation to what is already a daunting task. For school principals, striving to keep up with the changes has meant finding ways to get all or almost all of its teachers on board, particularly when many of those teachers have little experience with the use of ICT tools? Even though Hong Kong is now four years into the launching of the five-year IT strategy, many school principals are continually struggling to find answers to these critical questions:
• Are our teachers sufficiently ICT literate?
• Can we ensure that teachers and students have routine access to the Internet?
• Do teachers and students regularly use ICT to locate information resources relevant to their work and study?
• How aware and knowledgeable are teachers and decision makers of the potential of e-learning?
• Are teachers (who are already too overloaded) sufficiently in touch with the current education reform movement and what it aims to achieve?
Background
In planning for this project research has informed us that using new media to deliver the same content in the same way will not result in any better or different learning [2, 3, 4, 5, 6 ]. Rather we need to look at what the new media do especially well and take full advantage of those characteristics. In order to assist teachers to exploit the potential of web-based learning and at the same time to develop a fuller understanding of how to use ICT and to effectively integrate it in the classroom, a project was commenced in the 2000-01 school year. An online integrated learning environment (ILE) was developed to facilitate a constructivist approach to teaching and learning. In the beginning the process of engaging schools in the use of this tool was typically a complex and lengthy one with a large number of influences and decision-makers involved. Nonetheless, a year later this tool was in place and teachers can now establish classrooms that aim to:
• promote new ways of teaching where the ILE is a central feature used in conjunction with everyday classroom activities;
• be more learner-centred;
• be constructivist in its approach (students construct knowledge);
• cater for individual learning differences;
• provide ample opportunities to enhance student learning;, and
• promote higher-order-thinking skills, collaborative learning, and problem-solving.
Rationale
Essentially this project is about learning. The question that it seeks to answer is how can ICT best enhance meaningful learning to cater for individual learning differences in Hong Kong primary classrooms? Although a theoretical framework was in place to guide the project, all the aims and ideas of this project are still in the formative stages and there is plenty of room to evolve. After an initial struggle with the new tool, teachers in these schools are currently adopting the use of this environment to make the process of learning in the • a consistent navigational interface and learning format;
• ways to implement improvements to the teaching and learning strategies employed to manage and guide student learning;
• learning resources that can be more readily updated to reflect any necessary changes;
• means to provide motivating learning experiences for students;
• a range of ancillary services designed to promote collaboration, enrich learning and add a sense of belonging to a wider body of students; and,
• an opportunity to allow parents to play an active part in the child's learning process.
So what exactly is this tool called the ILE?
The school's Intranet System is the basic platform for the ILE. Apart from serving as the backbone for the building of applications it serves as an information sharing and communication hub between teachers and students by incorporating functions like web mail, a resource database, discussion forum and survey tool, and a personal profiling system for monitoring progress. The various components are described below.
Resources component
The ILE provides teachers with the facility to upload any of their existing teaching resources as part of the content that can be incorporated into design of each of their lessons. These resources are uploaded when ready.
Individual Study Plan (ISP)
This tool allows teachers to design, develop, and conduct lessons using the ILE. They can add or edit the content of lesson resources or activities at any time to suit different learning needs of the students.
Test/Exercise Editor
With this facility teachers can develop online activities, test papers and exercises. Teachers can create their own questions, add graphics and define the difficulty level for groups of targeted students for each test, activity or exercise. All work is then monitored by a Personal Profiling System.
Course Integrator
This tools facilitates the merging and integration of all courseware, course content, tests and exercises in a structural and organized manner. By using the tool, teachers can vary the format and number of materials used to instruct the students from one unit to another. Similar to the Test Editor, teachers can add feedback areas and reference links (text, URL or links to other components such as course content, test or courseware) to each sub-section to assist students to learn and discover solutions on their own. This means that resources and ISPs can be recycled and shared by all teachers.
Personal Profiling System
This is the key element of the ILE. It keeps track of each student's study progress. Data such as students' performance, personal comments and feedback on the course, exercise or a specific section of the course, are recorded. Results collected are available online to teachers for diagnostic purposes. Teachers can view all their students' profiles and information from both the individual and the collective perspectives.
What are teachers actually doing with the ILE?
In implementing the ILE, the project team worked closely with each of the teachers to achieve a change in the culture of the school and to create a learning environment for students, staff and parents that promoted the use of ICT in the classroom. However, from the outset we found that even if the students were willing to use technology and their parents supported its use in schools, it was -the teachers -who had to decide whether they would utilize these tools in their classrooms. An enormous amount of effort was needed to convince them about how and when they could use the ILE.
As Jonassen, Peck and Wilson [7] had argued, the constructivist approach stated that students cannot learn from teachers and technologies. Rather, students learn from thinking -thinking about what they are doing or what they did, thinking about the processes they usejust thinking. Thinking mediates learning. Learning results from thinking. They maintained that "(T)hinking is engaged by activity. These activities can be presented and supported by teachers and technologies. But teachers and technologies do not necessarily cause thinking, so they do not necessarily cause learning. The important point is that the role of teachers and technologies in learning is indirect. They can stimulate and support activities that engage learners in thinking, which may result in learning …Technologies can foster and support learning, … if they are used as tools and intellectual partners that help learners to think." During the last 20 months, in supporting the project, major teacher professional development efforts had been focused on the aspect of getting teachers to think and critically reflect about how they could use the integrated learning environment (ILE) as a tool to stimulate student thinking which could lead to learning. Besides the formal structured training sessions on how to utilize the ILE from the practical perspective, the project team met frequently with teachers for lesson consultation meetings where the teaching and learning strategies were discussed at great length.
With each of the teachers, meetings were arranged in this way:
• First meeting to discuss the lesson to be uploaded on the ILE Preparations done in the meantime (involved teacher, technical assistant, IT co-ordinator, project team, research assistant, and student helpers)
• Second meeting -actual participation in trialing of the lesson followed by post lesson consultations and reflections
• Post-lesson consultation and interviews of teacher and students as follow-up activity
•
Teacher reflections recorded, points of improvement/change noted for subsequent lesson development The above cycle was repeated for each new lesson that was planned and tried by each of the teachers. Regular meetings were also held with groups of subject teachers (Chinese, English, Mathematics) once or twice a week to discuss teaching and learning strategies and to exchange views on how to proceed with their lessons and use of the ILE. The aim was to create a culture where teachers felt comfortable in a shared-working environment a notion which is not common practice in these schools.
Throughout these months the project team focused on supporting teachers to understand that ICT is more than hardware and that it meant designing learning environments that engage learners. In discussions with teachers another focal point was the methods used to assess learning in and out of class. When using the ILE teachers could assess learning as it is occurring, rather than separating assessment from learning. It was important for teachers to reconceptualize their ways of assessing, in order to focus not only on what students had learned (their knowledge), but also on the ways that students learn. Assessing the strategies and tactics that students use to learn would assist teachers to predict how well they will be able to learn and solve problems in new situations. Through use of the ILE teachers were able to monitor student progress and obtain diagnostic information on students for analysis.
Preliminary observations

Engendering a culture of shared work environment
As Kallick and Wilson [8] put it: "Teachers as knowledge workers need to gain expertise in looking at student work for evidence of learning and areas of knowledge that need special attention by examining data on students to enhance learning and examining their own practices in terms of effectiveness." [p.108] This was the biggest challenge for the project team. It meant the active promotion of a culture where teachers are willing to share their work and to be willing to discuss their work with other teachers. Change had been painful for some of these teachers as it is normal to expect in Hong Kong schools that developing new ways of working is both an individual and collective (or maybe top-down) process, shaped by heavy workload demands and the levels of support that can be provided by the school. Ultimately it is school culture and the meaning that teachers give to the use of ICT that are crucial to the success of the project.
Ongoing experimentation -pushing teachers to the edge of their comfort zone
The ongoing experimentation with the ILE had brought some discomfort to teachers who were not used to this kind of work environment. This was exacerbated by the fact that as schools are currently organized, it was not always possible for each individual student to receive the appropriate educational experiences without more targeted efforts to deal with individual differences (ID). It had been quite a struggle for teachers to adopt the view that equal opportunity in education meant that schoolbased curriculum could be adapted and developed to meet specific needs of each child to provide a rich mix of learning experiences. In the face of the pervasive preexisting school culture teachers had to be provided with just-in-time support from the project team to ensure that the demand for tests and examinations, as well as the meeting of teaching schedules did not inhibit the development of each child in the classroom. For teachers involved, the excessive demands (self-imposed or management imposed) often prevented them from exploring new ideas and teaching strategies to cater for children in their classrooms who may have varied interests or levels of comprehension of classroom tasks, and who often have difficulty in conforming to existing practices.
Catering for individual differences
One of the key focus of the development of the ILE was to provide teachers with an ICT tool that would allow them to easily recognize that each student is unique and differs in interests, needs, experiences and abilities. Through this tool teachers could endeavour to provide opportunities for optimal development of each child in the classroom. This was not limited to just provision of content and information but in creating the necessary environment for the child to develop. In using the ILE teachers could include the use of ICT tools and resources appropriate to the different learning capabilities of students. At this early stage, no stable practices by teachers to cater for ID are clearly discernable but many new ideas are being tested in the classroom daily.
Critical issues confronting the schools
In the last 20 months it had been insightful to discover that when there is a possibility of technological innovation, teachers decisions pass through two stages: first some general conditions have to be met before teachers will admit ICT into their practice -leadership, resources, and obligation to prepare students differently. Second, once teachers have accepted the technology, it is the individual teacher characteristics that will determine how technology will be used in each classroom.
The constraints of the classroom and the curriculum are still very evident, and the demands made on teachers extremely high. Many issues are being dealt with at present but many conflicts between the old and the new are only starting to surface and may not be resolved so quickly. Teachers may have to rationalize the content of their syllabus and may have to admit that some of the old content will just have to go. Teachers would also need to acknowledge that new ideas and methods have proven their worth.
In the end, if this project can encourage teachers to examine the learning process, which allows students to assume personal responsibility and which provides for choice and flexibility in how students learn, then it would be hard to put a dollar amount to the achievements of this change. It is also highly likely that in spite of this, not all staff will end up embracing the usage of the ILE to the same degree, and not all staff will fully understand why the change was so desirable or important to the Hong Kong education scene. For an innovation such as this, it is still a very undeveloped idea in Hong Kong and it will take time for shared understanding to emerge. In due course, the true value of technology-mediated educational delivery could at best be stated in terms of greater student access to learning (already evident) and experiences that can be provided with technology (the ILE + extensive educational resources) that may otherwise be difficult or impossible. The project has compelled staff to break away from traditional approaches to instruction. It has meant taking risks and venturing into the unknown. For this we are grateful to the teachers for being so brave.
As the project progresses, teacher orientation may continue to reflect either the formalistic, expert-centred perspective of the traditional paradigm for education, or alternatively, teachers may begin to experiment with learner-centred constructivist paradigm.
We are optimistic that this will occur but individual differences in beliefs and dispositions may still mean that some teachers will need very little support to undertake constructivist curriculum innovations that incorporate use of IT while others, however, may never have enough support to begin such journeys because for them to teach in such a way would violate their essential needs and beliefs.
Concluding remarks
This paper has been written at a time when Hong Kong is engaged in extensive education reform efforts. In this situation of change, taking risks is key to success. Our team believes that the creation of the ILE and the impact this project has had on whole school culture is an important first step towards fostering the development of a collaborative ethos among teachers to maximize the potential that ICT has to offer to cater for individual learning differences. Faith in the potential of ICT to improve teaching and learning is a pre-requisite for any degree of success in the classroom.
As one teacher commented:
Using the ILE frees up some of my time and I could move around and spend time with students from the lower ability group. It was also interesting to see how the students were deeply engaged in the work in class when the ILE was used -students were so happy that they took the initiative to inform me when they had finished one set of exercises when previously if they worked on worksheets they would not bother to tell me at all. Even at this early stage I can see that there are benefits as the ILE promotes student self-learning and students are more motivated to learn. This surely represents the beginning signs of a change in the role of the teacher and a shift in the traditional ways of conducting a class. With sufficient resources and support teachers can embark on the journey to "learn to learn" that the ILE is a true valueadded learning tool rather than a novelty that will lighten teachers' work.
